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(57) [««()] 

KD-;HiD>ta-^ (10) ^y 

¥=l-? (i o) oyanyy-iz&mm^&xJTrzy- 
s^ses^M^w-r-s. n>tfi-^ do) «4>&< 
t*>mft#}izHL&mmz&-3^T#-7 7'< >y?mm (i 

8) (*HC#-v;H£gHBL. Sfctt»!tR**tt€5Hf-r 
-5. 4>&< ifc 1 OCDTi'^a.X-^te^y^ATjgH 

+f»rft4^*4->L^. ^•y^A^^««P>tfj.-iS'©x 
-fX7W7f"J-> (1 2) j&»G»'*M*Lfc^vf t /ty 




> h D-;K&:x— tftc^j ^rffi^J-r 2>M®7 J - KA-y £ 
&{£¥S&&M*ffi£#T5*-y^A73SB£, i£*-y 

HUE* y fA^Sllia- 9-'^*fi4flfcS«IfeS®^®±<0 
{£fi C S Cfvs TlttlE a > tT a. - ^ © y □ -fe -y -9" K &fi« 
^ATj-rsj^fcftf^u lttE&fi«^te&B£2;fc 10 

tflET ? g^X-^teSflE* >y ^A^SBtr 77 fctiiTj L 

E 7 £ 9 1 =l X- ^ «SfJl5 y □ -te -y It C <fc o T til 77 £ tlfc' 
77^l6t::»0'V>T1itJE77£li}77U IfJET^^iX-^ 
«S«IIS^ -y^A^^MfCit^^^tii^-rsMiS^f - h* 
rt v 9 $ ha— )V. 

•y?at*rtic#-v;i.£Efi-r£fi?;fcJSi i=E 20 
mcomm, 7 4 - h* A y i7 * -y n > H d — ;u. 

•3, K^-y^/^-y K««tlfS=J>ea.-^05 :: ^xyK 
X ? U - >rt> £ #»i £ nx «,» 2>ffi7&m 1 tcE*<Z>fi4*lS 7 
j — Y-;iv7 9v?-n>hu—)V. 
[fjtsRJS4] ^f2^-y^A^S««^-y^^^'J-> 
£: L TlftE 3 > t! a. - ^ -f X 7 1/ -f X 9 U - > 
SttSff #31 1 tcE«roftt{«7 -< - FA-y ^ * -y ¥3 > 

[»*^5] *Ha^-y^A^SB«SfrfE3>tfn.-^ 30 
7 ^ - H/N*-y ^ ^ -y > h d— 
- ^ T -5 flt&g 5 (CiE«©te!S 7 ■< - H A* -y * ^ - y 

[|S^317] SfJfB^>y^A^^B«fitlfa3>tr^-^ 

3S 1 KE*©&® 7 -Y - F A-yi^-y^ 1 =7 >hD-;k 40 
&m 9 (cEtEcDfii^ 7 4-}*rtv99v¥=i>Y-n- 
7^7fa>ho- ju. 50 




[W#JR 1 2] WE/n> F'VU H««IMt^it«**: 

1 3] WE'>ft-< ifc^WT^iX-* 

£c< ifc— ^WiltacDT^^x— *£*r*ffll:#JS 1 
(CE«cW»®7W - -H/Xy V 9 y^3 > h D-Jk, 

14]' »E*tt«rE^y^A^je«©ttE» 

m«b «® \z « « Sia tc m 77 s n ^ tsm -h t * * w^ji 

[«**i5 3 IKE7^5 1 3.x-^f4i»»©aaaE-C 
x— ^«KfE^ -y ^A-y Hfz?S@tcjSiK^n. SSIa-7 
7V- My?^7^>hD- JU„ 

[fs*«i6] «iE7>^jLX-^»aig<E©e*KT 

73*ffi7Ji-?)P-^'J— 77fal- ^T*0, ttJTj^ 
nfc73 tttflE^ -y 5 1 A73^B±-C«frE«a^73 tefcjfc* h 
^>»*Ji 1 4CEtO*87>- KA-yi7^-y^n> h 

d— 

[»*3S17] BSET^^3.X-^ttff«T^5 i iX 
— 9 Z^tsm&m 1 t'E«©«ttiS7^ - H A-y ;7 ^ y ^ 

^ix-^ **tf«*5i i \z%zm<DMm7 * - h*/\*-y 7 

[»*3S19] WE7^^aX-^ttJJ?y-y h^)l^ 
—9 «*tfBI*fll 1 l=E«0«* — F /N* -y ^ 9 

tfflf*3S2 0] OTBT^^a.X-^tavU-y-l' HSr^ 
trW^ 1 l:E*oMS 7 j — Y rtv 9 9 v J-^i > h u 

C»*JS2l] tfiEt/a-tr-ylJ-Ti^^BILfc^-y^ 
fiv-i'^D^ , D-fe-yy-^^7iO> I5E77?iX- ^(C 
$!l»«^5r-^^.€)W** 1 (CE«©M@7' W - H A'-y i7 

[f*S2 2] iffET^^iX-^taatrE^-y^ATj 
Sfitc«»jS7c^A;i,xM«^m7jT-5S«*«i tcE« 

©«i^7 ^ - H A-y i7 ^ -y > h D .J l/» 
[«^Jg2 3] mE?y^Aa*tftt**©»fc*« 
c^-eSK^<ifcl^©M*i?«WE{4fi 

W ffli -f -5 «> fft E n > tf a. - 9 iz «k -o T ffiffi S n -5 m 
#^#^.-5«^3SllcE« ©fi* ® 7 w - H A y 9 9 v ¥ 
n > ho-JK 

[fS*«2 4] WE»<ca*ffittAU3.-OU-h3 
>hD-JU«ttg^^£JW*3S2 3lCE*0««7-f-K 
/\*-y 9 9v¥zi> hu—)V. 

C^^2 5] lifrE&*££t«ltgtetf*>J¥ff£#tffS 



• 



(3) 



5«®£ISSU:t^5fS#JK2 3.irCitO*«t7-f - F 
7\* -y £ ^ p > F p — ;U„ 

[W^js 27] y**ifrE— ootR«*» e.«natecD 

2 3 fcettOflMt?.* - F A>y * * -y^P > F a 
-)W . 10 

F/\*-y 2? ^ -y ^p > F P— 

[WWI2 9] ttlE^P-fe-y+)-«. ■ttE^HMt*a* 

it, hie*— v*tt»e^97-f yzmmftw^y 

m 2 K E««MiS 7^-HA'7^-yfa>hn-jk 
. [tt#JS3 0]- «i/7 7-f^MI^-a-^ 20 
j^L. K^-i— (*3CD;<-i— SS(5MT?afrE*— VJI'** 
gitSt, i(lE^y?-A*'fi«»i^^X«m*U. * 
/VKCJ; OWE* •y5 L A7}il«€z tti('«oT^ 

WEA;i^x*#rEl^tt*®icft4nT^i)3.— if 
ici® mt z mam 2 ft mm^rnrn. y^-v/tv????- 

n>hn— ;p„ 

;SU K7-f p>©_k£iitrE;&— VJi/#=£®rr?><h, tti 
E^y?X**«K^;^*W^b.- K/-?^x(ri:f3ffr 
E^y^-X**«*«IEzl*i=»-3T»»S*, MEA 30 

*U &*Xjl— rtO^Zji.- SS5WTBftE*-V^ 

/X^teiOiftE^y^A^SsBtltfEzttKJftoTtJf 
WE^;UX*KlE^««iStcfefenTl,^rL— tf 

tCttBiH-T * 2 ICE® 7 w - F A v * 9 v =f- 
P > h □— Jk 

[ffl*I3 3] gflE^5 7^-v^^*|-r7i^-^ 40 
£**f -5 itfelC. «»> x ^-^CA-f /t- U > £ 

^a^u K/w/t-u>^J:*iftE*-v;u*^»'r 
st, iifrE*y^A:figiBi:v'<;i,x£ffl73U tt/w* 
KiDStfE* v^A7jS«SlltrEz"WK#^T»»3 
i±> i»E/WXfciWEtttt*iSKttttT^sn--!fK* 

air*»** 2 i=e«©*«7 ^ - f a*-v * * > 

hP— JU. 

[Hf&g3 4] te^*P>hfa.-;SMCA7jU ^-y? 
n> hn-wa- tfir^^ai^-rs^^^- FAy 
i7^7f3>hD- JMC^UT. 50 



1^13 08 5 4 8 1 



hue* v f-x^mmt=L— tf *«ttnfcWE»«aEffi±o 

(ifitcg ^l>TiE3 > Ka— ^ W^Pir -y mctefifi 

tfJET^^x-*te«14«»tt«iK£n, WE7?f 
ai-? ttfiftE¥£fttttt£9 C Sit & « K ^ T 
®tt7}£tB7jL. SffEWtt^^flE^-y^A^Sfi^^ 

l TiESfttas k:«*it ir» -s a.— y-'tcteifr * 7 

-< — FA-y i? * -y^P > F 0—)V. 
C«lE(t««^«=*^»T7 f W^7 r H'«llK3E55*n 

7 * -y v jn&Eirrani** 3 4 

f£E«<&tt!6 7 - F /n* -y 5 9 v ^ p > F p — ;k 

['■1**3 63 6UE77faX-i'B8i7i'? 1 aI 
— 9~C$> D . KT^^X-^telflEffittKSSrlKrE 5 ? 

[«*JS3'7] «frE^-y^A^sa«SfrEp>t^- 

■SrcDfj X7"KX7 U — >*-'e.5i-SI$nTt^^-y^ 
•yf3> FP— )V. 

MtJ|3 8] ffrE^-y^ATj^HttMEP^tTi- 

A-5S*J13 4lCiE®©M@7-r- F/N*-y^7^-y^P> 
FP-^o 

[«*3S3 9] y?7^ •yi7^^*ffr^P>tf^. 
-?mW\ZX?}&*?L. P.— tftCttJS7^-FA>y^* 

ttTEiS'-y^ATJ^HW, K^-y^A73SB©¥S^^B 

^.-^gafcWEea^^-rfi:B^ : S:4-^s'>7tc< t 
tB**.nfc73««A»6gi*asftfc*iifln*ftsw:«. 

0'. SftETjW^lcfcDStrET^^iX-^ttffiiE^'y^ 
A73^B±lC7l*Ui7iL; ftlETj^E^-y^iS^ 
5^/57^ -y i'ttftiOWCfEy'77^ -y ^g^T* 
^•5ffiS^ifflMbT^5a-y ! l;«i7-f-HA7 

tf*«4 0] SflE^-y^A73^BfctB73$n2.SfrE 
73(4. KrE^y^ATjSEBroKrEasWfcaK****^ 



[W#J£4l] «B3>lia-i'8l«)*X^Dt 

tL, g^7Dya-fey+Hili«JE*7 h7*D-teyth&> 

m<Dm$*z<e;tsmMm 3 9 izE«o=gB. 

$)-5lf^Jl 3 9 tCE«<£>SB. 
[«*«4 4] ltUE^y^ATJiglBte, tt^y^A* 

ttEW=»3»»**tiJL. ^i^ttfS 

*«re=i > Ka-^*«K:aMrr*»*fli 3 9 »ze«© 

&B. 

0. WE^-v^ 1 A^g««ttE=i>tf3.-^SB©>'v^ 20 
i>>^C-#fl:*n. HfJETy^j-X-^teJEST^ 
aX- j'T*4«*« 3 9 l:Bt©*l. 

«&¥&fc*®**t*£:5'y^77 'J — >£; WE¥ffi 

HfJE^y^y" U — 7*77^ y ^BH&SrS^L-. 

firB«#<&flE3>trrL-^©7°D-fey+Hca©i''5<fc 30 
«fEfiB«^tt2^7cT*trE^flfi«>i4fi* 

MET^aX— i^i, WEa®tCj*«LTV»S3.--tf 
.U -StftE^a^^SlcStt/tt^ Srlll^-rsftfe*!^ y 
^7.? U->-f >?-7i-X. 
M4 7] MTJfal-^B. flUE^S^* 
y I' ISftTJ * S JE*T ^ a X- ^ T* & * W 

7. 

[S^H4 8] SflET^aX-*^ iHETfifti' 40 
v tcilft* ^-^-x. n -r ;i> 7 7 9- zl x- * T 
&-5B#JM4 6tcE«©ft!t^i5'y^77U->'r>^- 
7i-X. 

«Effi«7i'5 l 3.x— ^«««dE**f^ffi**fc 
£€N::, IftE^S^^y^ffifwSiS^lSilt^tjTA 
£5?>^K»LT»»T*ET**1II#*4 7 KE«©« 

[fS^JS5 0] ttE^y?aiB»4W*lttO«IS**l= SO 




liflE^J* 3 -f 7 j- =l x- 7 *<iiiiE^ *<fem s -frfc £ 

®7y^77 y-W >^-7i-X. 

[ffi««5M |&E* *«tfH Stt*:: 
T, #^OJE«T^^^X-^ : £^-r^«*3S4 7IC 
E8«?";fX?'j-H>J-7i-x. 

[«#« 5 2 ] HE* 3 ** n i <t*l*^*5-a- 

T. ^05#^n-1';i,775 1 a.X-3'S:ffiffl-r-2>W^ 
4 7l:S«(DMg5'7fXi"J->'f>5'-7i-X. 
[«*3S5 3] HE7J«^WWR^lCckoT«5£$n 
■4S»*T?*-5|jl*3S4 6 KES^teiS* 7 U - 

5 4 ] HE* ttHM * * 

\z^xm.^n^n)V7.ts-v$>^matmA 6trE«co 

tt^y^X7U — H>?t7i-X.' 

;H2J:oT'«3£4n*«»*Tf**ai*fli4 6 tcE«co 
&!g7y^X7 U— >-f >?-7i-X. 
[W;fcJg5 6] tfMEattHMWft^^tfx^D- 
7*Kl±oT«£an*lR»*T»sai#J«4 6J=E-4t0 
Mii'yfXi'U-M >^-7i-X. 

[0 1 ] *4$m<Dtil!&9 vJ-ny fosmbbi. 

[0 2] ##3g<D* y yV1 y K £^Oitfgffl»^fi<7> 

[03] 9v*n»j wTmiz.mwtzntc 1 */t«*t 

&CD77^aX-7£^tr##?ii©7yyV1y KO^l 
CHI 4 ] #:S§-fg<£>7 y 3^/1 y Kit JE«7 7 ^a X-7 

jwtstfattsftfc***©* 1 fsj£0<s<£>#j®0.. 

[0 5] *g^7 7^:xX-7£-§-ir##SZ>7y^A 
y K ©SB 2 *«5Jg«|(0«® <B. 

[06] fflttgi$#f5*#$©^7f^7 h*©ffi 
3HM^«#J®0. 

[0 7] liaiWWfiUKt^rr****®^^^ 
HO l ^J<O 5 Pffi0. 

[0 8] (a) li^C^'^fX^ 'J->©|gJg^ 
^€r^-T¥®0. (b) \t**sm<b*y?-xc?V — >e> 

[fiF^©ltt^] 

10 3>(fa- ^ 

12 f-fX7HX?'J-> 
1 4 F 

1 6 ^yfAyH 1 6 

1 8 9*71 X vVWk 

2 0 fl — V)V 

2 2 7-f>F7 
2 4 7-f =»> 



(7) HI3 0 8 5 4 8 1 



[0 0 0 1] 

50M$n5iIt*oTa- iffcttS^—rVty^ (haptic feedback 
[0 0 0 2] 

$<hoT^D, feoiSi^ ^fflb^-T<, t^>^-7x-xt:Mtl) 

v^-y-i y. ?mmftx»x-v )i&mffl-?z><D\zmmzn, une>©77°u^-y 

[0 0 0 3] 

££>-f >5'-7i-XiIt(l *7^-H/ty^ (force feedback) £.tz 
\tm^ay^ — FAv ^ (tactile feedback) fe^i— if Kl-^x. £>n£o 
, £ne>£ft^lWC f^g^ — hV\*y^ (haptic feedback) J tfttl). 

ii/t-yaX^ya-fXr^y^, T<^7s> y-A/1y F. Xf7'J> 

[0 0 0 4] 

7 v ~7 b y ~f 3 > tf a. - ? <D £ 5 & # - ^ ^ 3 > t: ^ - ^ i; tc \tM¥tik §§ "C 
;KZ)«k3fr:3>A* bte&MAmmZnZo i£-?7)\,Zl>\Za.-?T?l£Z>\zm 



(8) • , • iS3 0 8 5 4 8 1 

[0 0 0 5] 

D t^il^gtT-t f y y Kte^— ^^OVO >tfo.— 
[0 0 0 6] 

- ^ > t? a. — ^ izmn e> nfc ^ y ^ /i y H £T d t # , . * fc ttfll * 

[0 0 0 7] 

«¥fifc&M^M£WTS*y^A:fi$EiS ^^y^ATjSfitt^tt^tB 



(9) HS3 0 8 5 4 8 1 

[0 0 0 8]. 

fc «/\ > F H gfito/N w>#\z —mt-f z> Z\ £ &X , £ ttn > If a - 

izmtizn^mmtixfoz z. twitfitv^o 7^fai-^BEt7^ai- 

,5, f jSi^^r^f al-^,. jp^ry H^-^, VU/^H, £fc««l<0 

A^SSiSSi^® (grounded surface) tOfWKlj&SfefeSn*. 

Tte, T^5=-3.X-^tt«ttK*fc»tt$n*. Z\Z\X\ 7^faX-^Wfi 

^ _ $ a) ^ y p -fe «, ^ e> #81 L fc ^ y £ fi <D -7 -T * D ^ P -fe y tr « * X 
[0 0 0 9] 

£fIB^X^-f (spatial texture) 5 &M^te:> $tJflf£ 
[0 0 10] 



(10) HI3 0 8 5 4 8 1 

f3>hD-ji/if(:i4i^tfiJi:4^^. tM\i, =l— tfSflU&U 3— !fK" 

[00113 
[0 0 12] 

El 1 tt, *#36®ftM8^f H*^tJ#— ^7*;i/3>tr-i— * 1 0(D#4^ 

SDATAy^U— ^y^««CJ:0l&*$n*. 3>t::x— 37 1 
[0 0 13] 

12, 3.— +f^e>3i>hrjL— ^Id^SfctthT*^ (toggle) A:^*-^*:*^— 

^fe«kt^m^S«^tr. t^^WSH 2Wu a*&^-f '7*cD^x:7 p ^' 



^13 0 8 5 4 8 1 

imW77^7^fr^tf^77^^-f'f>3 ? -7i--X (GU 
I ) (D£ot£>?77 J y2W$tl 8&0^-?Z>Z.titf-V%Z>o fEU^fi (A— H 
T^X^FeK^ DVD-ROMF^T'f) , * y h ^-^-iJ— ASfctt* 

fd^bt.U^. 3>kWi0lt -^±X«^-cr) 

, A— y^-;i/n >tfo.— yaX 5 : -l/t*> ? 3> rtyhh>y7° 
#^^7X (set top box) J „ h 7-^73 >tfoL-^j , £fc«ft!itf>if 

[0 0 14] 

##|jlcD^ FSflt 1 6 MEWl:: y^A.y KfcSHHUW 

*«k5ic^.-iL*<03^*f*UVi. .Ay H l 6«, ¥fi«ot6*^t®^ft 
, HCStJ:5i:n>tf.x-^l 0 0A7y>^:fcl>+-#- F 1 4 ©T7j(c 

gyrr *fcttA^^>-^©«i©««Kfia«r*Jit* t 'Tr#*. 
— tp^zi >t°rL-^ i o & j*f^r* t*, ^— tftt^y ^-Ay f 1 6 <n±\z-m9t 

[0 0 15] 

«jf^B#, ^ y ^A 7 H 1 6 y ^A y HJb <£fcttift#) G>£l#©lfeffl 

H«iJte> ^JAt«ffl^ff^5 5 2 1 3 3 6^5 9 4 3 0 4 4 #K 18^3*1 



(12) US 3 0 8 5 4 8 1 

in 77 $ n -5 /vw?wsh<?>-& ouikd^s zm&w izmmTz z, t. *«t ^ & ^ 

e>T?*So 7^f aX-^tifit§flfrt©K^S$nfclJSi^f (tu 
ned compliant suspension) 7OTtte>nT^-5&e>* ?7 _*iii|ST« E 

v^oD^OD^o^y^y F*«J:D£<*UTH*. ^yf/VyHl^llS 
[0016] 

^ 7 ?/VyM6 «U gE#<£> ^ y 3Vt y F L fc«jf^ 2rT<5 ©*«*f S U < 

D-—*?\z.¥.mzm : &?v3 L rtv i<^5HiUT^ftb, Ka^smnfciii^tc 
sv^t, ^j-yj^ft^tctw?). ens, 79xs»5iitfif6 

L/ (indexing) j t$fgT$>£. SSfc, #<(D^-yfA-y b*H VMMK 
yf/ty F16H ifj&t^fjeoteiltr^y^/ly K£ r^>y^ (tap) J ( 



(13) H13 0 8 5 4 8 1 



[0 0 17] 

9vmv H 1 6 tt, tt* v^/Vy HI 6 £4MfKJKjgM (cont 
act) ^«*oj;5&te7w:-F/tyi7&ai^'-r«»tt**« 

out, &TF\z&?)mmz1SLWr2>o ff'*U<tt,' Hi:Hi**ns* 

0D^ffit3>tfi.— ^ 1 0(D±®i:{CS[MLtT^o J] 
ifify^-rty F 1 6 \Z^-^.<btlX, -5"(D^M(Z)®|^lTz|ftjSKtCjP^.^^:ttz$i 
«»)(7>ft:b 0 (x-y) ^Ocfc ? &51 

COO 18] 

, igft (!TIE*fc»— ^iH) *3<fctf»S (texture) StU^tSCt^Tf § 
. Ftlffi^n^^ /ty FJKAit^&fii^cte*;* Fn>tfoL-^ 1 0 

[00 19] 



(14) 5IS3Q 8 5 4 8 1 

«tif$B£i£5o MJUXy =L-n—V)Vi'VT)\'n7s (USB) ,.77<7^t 
[0 0 2 0] 

>fc:^-3? 1 0(DA^>^Kf&ttS££ : fe'r#£c 3.-r- tfO"#tt3j>> >\Z&% 

tt«i&<0#* > 2 6 i:«!i7^- F Ay i7*3«fct^/*fcttjSft^^7 W - FA 
[0 0 2 1] 

^yy^Ay F 1 6 ^if^tStftia- if (C«fcoTgftl!S-&^nTtti7^ — F 
/ty 1 ^fc«^0"J«jgP2 8 £^>5£<i:#T#<5>o 

jl— if icfcii-T^ £ £^T#£= — F Ay ? £#*.fcfiJi<z>#^ 

4ft® ffiffl teOfWII^ e> L Tf&m 7 << - F A y y" § Z. t % Tf* So 

[0 0 2 2] 



(15) HS3 0 8 5 4 8 1 

6^t,<DA77^fiJffiLT777^-hV^y^3-7>F^^^^^ H 1 6 ^^77^ 

-i,^©ffi© t y u -7— *> 3 > if 7 a 7j -7 ^ - h a v z 

tKHTj U 7*)l<— T'J , Hi7->^iz:(7)-rT— v-3 >p — ->3 >^e>A^T#-5 
I -Force > FEEL i t (g&fi&KI) SfcteTouchsense CD 

[0 0 2 3] 



(16) II3 0 8 5 4 8 1. 

fflg (degree of control) - i#"T?£*. ffiO#atJKtBT.tt,. 

^ >y ^/ty H 1 6 fd^t ^tlfcX-x-— h"7y> (state machine) ®<k o t&WM 

-rzzttfT^zmT&'pmwxmt, wis 734 3 7 s^t'^tciB^ 

CO 0 2 4] 

ft-try M/3- ^, D VD^I/-t- ^-r^/tfx^-U^— A, T^U-b*^ 

3 0 \zS&Z>Z\hrfT*^Z>o =l— ^tfZZiZffi&itVrzfi&l&lXtl (directiona 
1 input) H £jG*T€r££ 3 fc, * F 1 6 6 \zWtZ> H £ 

^t#-5o 0J;U;£> $iJfSP$n<5g» (controlled apparatus) # — V;p#* 

^TA-V^^fiJt»TS=t3(cTO-r^c:i:^T#Sc ^yf/Vy F 1 6 

$ n&te * ^ > f ks^t. Htrtfi u *t <t -5 \zzl— +f \zmm& mti-r 

;P (volume level) iz£K)> rt)VX&9 v^t\v F*fcfct=L— if t'tH^S'itS 
[0 0 2 5] 

We b-TVOck^&r^tfrL— ^'>7.xA, $.-5 7 tl)VZL— tf-f > 



(17) HS3 08 5 4 8 1 

[0 0 2 6] 

g|3 H tti7^-HA*yi7&a- if(3-^A-5*#H<^^^^^ F 1 6 ©ff§ 

\mmmm4 o©ft«HT**. coHM^'tB-r'tt", i£^»£^j±mr^ 

Mffi7i7fal-^4 2^ 9v?-nv F 1 6©+**fctt-€-©j£»fciB 

. ZL^-C, 7^faI-^4 2tt/1y F 1 6<D^gP<h/1y FOfifcfcEflSft 
[0 0 2 7] 

F 1 6tf)^®&=fct£:3>tf;i — ^ 1 0©±Il:SSIIl?*5. 



(18) HI 3 0 8 5 4 8 1 

ff§2<D»27?^X-^teyitt^ 
CO 0 2 8] 

[0 0 2 9] 

$v=5-ny Y\zmfc$%mzi&7LX. j.— ifa, Zv^ny Y\z%femtk~T%> 

m<Dmte$:UgfVx%£^ 0 $v3-j\v v\zmti^n^mmt> x— ^omzu 

mom^mmvxh^o $>z>mmMmxu. Mm%m±-tz><Dizmw\ 
fjLy?ifc$:mm'?z>z\£tfx%% e m*.^ x^-r^*^ ^jm^^mm^ 

\ i mm : £ i &®&z\£tfx%z>o 

[0 0 3 0] 

fft7^5 : aX-^4 2\Z. Py^/ty F 1 6 iZttT&^K "^/O^MSrWT 



(19) H13 0 8 5 4 8 1 

CO 0 3 1] 

^aX- ^<Z)S8ig[$:frteu £2fflA^7>?>^4 1 t'>tfLT#ihbfc££T&D, — 
AM^CS^T^^tH^t?»JI«7^faX-^©ft^H 
[0 0 3 2] 

t^^-olx— ^4 2 &ffi<mo)&m-c^>¥=L— $^n<D/\vi/>tf\zmMmz 

mm-?Z>Z\£tf-VZZ> 0 #£L<«. ^(DftiiCOM^g: (coupling) It.X/'J 
>^?aoJ;e»^#iN--^^^€:^fflT ; 5JilIitNS^ (compliant connection) T 
CCD^^^M^MJSMfC^^nT^^^^, ^>y^7F16(l A 
y F©M^7^faX-^©^(:jSfltiit, M^£2 6J3W$JfCXL-1f 
^•fejS-r^ckc*^, ^-tlSA-Oii^te (compliance) £WLT^<5£>t!>W£ 

o 

[0 0 3 3] 



(20) MM 3 0 8 5 4 8 1 



[0 0 3 4] 

v H 1 6<£3>fcTj. — * 1 0<D®mMz/>'?\zmBl>, frPv^Ky H 1 6£ 
zi5 6(Ift^TMtf-SJ:^(:bTt^. /^«/M 6M^/^W 

[0 0 3 5] 

^ y ^/\° 7 h 1 6 £ te, fe^ y A v H fcifj US^.y ^ A '>H^z 

T^^olX-^ 5 4«^^^-r^T^5 L 3.X-^^feD, i^t'Si 
7^aX-^5 4H n>e^L — ^ 1 0CDA^> J >^{3T— x$nt, 

/i 7 hi 6 izmmti&ititiv. zvJ-^v h*?:z«t:aoTiftt?). ^ua;u 

a»S-&S^t7&*T#«. 7^'J>mei:, H 1 6KJRlte^#* 

li^TfS, fdiOHM^-m. fyfrtv H 1 6SrP3iJttA'^v ? >^(«^-r 
SODK, 5BfS#* ^#:^Oflk©)ii^TOQj;^7^M^^^^ycoxy 

[0 0 3 6] 



(21) 5113 0 8 5 4 8 1 

y H<Z>&fB*&fflT£©f;:* ^-fe>'-y-,.'-a«-fe>^ (polhemus) 
#*#*.£<Z)fc^TS3:£a<T#£. fc£te*K Mj^ «'I4^i> *3<fc 

7>f * JUIWT 3-DXl/^—>3> (elevation) £r~>:i^ bT&Z.h 

^-f^ff^feffitx) ^s-^^-e^-s*^ x7^hT-is»^u 

U< ii%WM\z/^y \*&&$h&&Z<Dlzl£1&toX&t&M<Dli&&&£'? : e>o ^<D 
[0 0 3 7] 

^Ji, (pager) 4-^. DCt-^, pJSj^^-y h^-^> ^(D^(D7^=l 
X.— ?<D£.513l> fi0^-f7°07^fal-^fe^fflt^^i:^^^' 

fpj mm^tzumm) iz®^x..MMmm*mti?z£5\z&mT2>z\t&-T?% 
Bo tzmmmmz^Wi-rzo 

CO 0 3 8] 



(22) M3 0 8 5 4 8 1 

imm ti^n i ^ i^tti) ^ i^tt ^jpt 

[0 0 3 9] 

06H ^^©M^y^V^ H 1 6 0^3Hl^i6 O©iI0-rfe5, 
[0 0 4 0] 

>?>^(tJliJ5BLT (compliantly) gft5 £ £j&*"Tr#*. flf*.tf, : 1 

m<Dimfc (compliant) tJfittSuWtS. 
[0 0 4 1] 

l$fctt»7^fai-^6 4ii9yWy H 1 6 OTWciSM^nT^ 
£o El 6 ©HJ6^|g-ett, ffitT^faX-^^^ntt^, £-7^j.X— 
^<2— 6tt^y^7>*l 6(caU6$n,' ftH^^ 6 8«II7 0 
$tlt^5, CtlKJ:^ g&#6 8t«#6 6 fc#LT#Wrr*£," 6 8 £ 
tt>i:Ii7 0dW5, I17 0H y 7 7 ^^^ITO© J: ^ ^3fl 
<&SS&WTS£3fe<04fc#£i"S - t^T^-Sc SI 7 0 z it:»o 

^ y 7 F 1 6 IceMStU y F 1 6 \*mj&m&W>W 6 2 {'ck D zW 

n— If £ b T>S U * . 
[0 0 4 2] 

01 a , m 5 teas* u fc «k o fcmm&T* u^)i7?^*.^—*&mm'tz>zti& 



(23) HI3 0 8 5 4 8 1 

t«SISn<E>. WAH Hlfe^^pJ^ (flexure) £&JS UTjgJftf* - 
[0 0 4 3] 

$?£LW|fc0*j^f8: (linear force implementation) Tteu. ^3 #*fSt£K* 
C*ttT#4$tl5i^, fil^JPXi&ttftffJ, -^7C§M©5^-oX 
^^»7^^n^o 3? 7 y H 0ig^it«IE5t^ iSJiJl (targeting) T 

& § co-e; a atsujn^ ft o e> o t bMit l < & 

. x^U->oXY3^c:fc^T:2--l^ 

nt^iiOT, «*^SSj«3&7E©W^5V2tf'.y K (divots) (D£?f&7,!7 
[0 0 4 4] 

0 7 lrt%^(D^^^/N 0 ^ F 1 6 <7)5pMHlTa5^)o ^yf/VyHl6ft»§^ 



(24) . . . 0 8 5 4 8 1 

mmmX'\t, /iy F l 6 ^l:^$#4tS¥-07^faX-^Sftffl LT*) 
[0 0 4 5] 

fcSicij^^i^n, ^ni:MJSi/T*-y;v2 o^i^tsctwt 

it^SLK flliUi, ±T» (jolts) -Tfeto-fe r/i;uxj «*SlB?yrs . 
[0 0 4 6] 

+) (texture force) T&£o Z\<D?^ 7<Dt)\t, /Vl7>tl\zm®lVT^2>&. 
Zy^ny \*<Dm$L±.<D3-—*?<Dm<D$Lm.> *5«fc^/*fc«, y#W& 

v )Vifi^f^y 4 y ?!famz&ttzffimo&w&i&&x&mvt£fr&fr\zm? 
m^nr^^x9-^mm^mxx^mvrMz^mti-v^(D^miz^Lx^ 

**ttJ^S^*. — V)\stfi z r9^*rV> TA>y° (bumps) J fflCfefilT 



(25) . H13 0 8 5 4 8 1 



[0 0 4 7] 



(26) 113 0 8 5 4 8 1 

[0 0 4 8] 

7^ ^AM^jKAfc Sit. (z$ft) A>;/£fcte/i;i/X£ 

3.— a«*«3S*ERriET?ttv.5 c i ^^-Tfc«6 tc, lit/ vi;vx £7c«3sa 0 ;I/X tts 

(tiled menus) £s£tt3*-&, a.— A^^n^tf i;/1;i/Xgf S 

±{3^3 — v l £ # — =l — tf&TftZ n§ <d l t 

&&m.W}i:M&2l*:Z>Z o JSiB^^C AD7°o^7 Ate, 

[0 0 4 9] 

iCIltSfflSffffitS, U— h (rate) mm&tztez.? U—)VmWfi (# 
o izmisfz^h&^-fZL t*«T#So iSS^nfetgHl^©S:^gim^t^ 



(27) JiiS 3 0 8 5 4 8 1 

ttt* \*f-v.9 (ticks) J ©tefi^f fcfcK:, /WXJgfc&teffl"^^** 
liil^tT, ^'Ja-i» (volume) £fc^ii©l^£nfcM©5iffiO*^£ 

[0 0 5 0] 

itti^ (encounter) o Tctf? 7 <t V 2tfaW-<D?4 -7\zVs$£\sX. 

{3, <J:O±t^t$0/^W^tH^t5ii:^t§. — 7?> *>—V)V&74 
uy*MXXi&Wi\stz.t.%\z, £.r>^t£^^t£<D/^)l>x&mt)-rZ)Z\£ifrX^ 

[0 0 5 1] 

(relay) tl>CtfeTtl>, 7^>h^>h l J^ tt^*-;t/<Dg 



(28) 1^13 0 8 5 4 8 1 

[0 0 5 2] 

V7h'>i7©ttlfttt, F^f ffl IT7^ U-yiOl 

0U;L#» r7x^^— -J^M (web page element) £®x.T# 
[0 0 5 3] 

tity) ©tMX (^.fc^/^fctt^ntfflaf^ffl-rsa&S^^^w vzmfc/ 



■ (29) S13 0 8 5 4 8 1 

tt* ^l— If ffi3£-f ^ > h (CS^^T tB ?j T & d <h =b T# & » 
[0 0 5 4] 

A/ty H1>, h^yi^sP— ;H£©> .(pressure sphe 

re) ^ £^ #J * y ^ A y H 1 6 \$ Z2 > fcT ^ - ? v# X CD A>7 V > 

#1^6 0 2 0 8 7 &n\zmm.^>^.otiil(Dm j Sm^-U.y-()V^ (selective d 
isturbance filtering) ^ffl^^5 9 5 9 6 1 3 ^\ZWM<D <£ o ftflf* 

HMt5*i^« (shaping) \%. ^mtfb 

[0 0 5 5] 

^ V ?-r\ v F 1 6 - V ;i^JP«c 70t tta^sftnilffl*^*^ TSU 

i// / ^^«3>tfo.— ^ i o^e>©^T) t— * lt4o< itras. ^ntw 

[0 0 5 6] 

mxJit, Xi'D-J^cttl/-h3>hD-;^6 2 a t6 2bH K^a. 
tc*5lt*«HF=&/ , «> (panning) /f=-;i/ hi"* tViofci^^U— hn> S □ — 



(30) §113 0 8 5 4 8 ] 

[0 0 5 7] 

^<DM>S5M£3> hn-;HR^6 2 a i.6.2 b til^t^it^T^I) 

d*X ^ a — ;i/ $ ftfc t , «r 3£ <Z) A >J a. — ^ilii L £ # ^ * yjk'T Z\£&T*% 
a.—- tf^M^6 2 a£fcte6 2 bfctt*lTV>*W, 'JHftSilfcW.fcttlTjt"* 

[0 0 5 8] 

6 4n #?>(D&?h'^fcm&m& : £ffi7L* mmm.^^--^m^LT. m 

CD^iJ (queue) £ r&^j ^ TMSJ fCU n>tfrt — ^1 0 £iS&SL, rxU 
[0 0 5 9] 



(31) H13 0 8 5 4 8 1 

ztwr^Zo $-ek v if^'f >xw >^ft#*-*oiiR*6.2^6fl!i* 

[0 0 6 0] 

—^(Ditf-frizm^x. ^irrs s. $?£L<te, ^wtL<o^xt 

[0 0 6 1] 

^^6 2 £6 Zv^Kv H 1 6 O^SW^^T&^&^te&^o T&fr 

5\ ZvJ-JXy H 1 6©3>^®«n--lt*^M^co^^3>fcr^-^cD7 p aiz^ 

- h n > b u—ji^tfd? >mm%f<Dmt£z>?-i 7°<Dmn£ i>xmmirz> z t&x 



(32) 



mS3 0 8 54.8 1 



t*3< i&<DmffiBmT*te, ^>.f/i7Hi6ft i-»ns 
*v*r\v fco^®(c-7— ^^ntzmt^mmzm-zs^x, Mfcz>mnz^>¥ 

&±>Vl£fz\t±sV7U^\z£^T&mTZZ\£tfX<&;Z>o 
[0 0 6 2] 

i8at8bil ^moM^fy^^y Hi 6 <£0^£^tm<£>SIM^cD 

ziy^^-p-gims o<D¥-wmtmmmx$>z> 0 gison r^tft^.^j 

(PDA) , r^>A^7 (pen-based) J r:>tf^— ^, r^^*^/7j v £fc 
te£S^<7>§£B (££T«. £*l6£il£rLT r^ftffg^J ^fc^PDAi^ 

i®® ic^MT & ^ £ Tit xii u & ^^T^gx^ t&xz § e> cog 

>*^A?-ef §/^-AAW D?K-7*; 7°;Pn > t!i— ^^e> A^"e#-5— ^ 
[0 0 6 3] 

ges o<D— -Dommmmix}*. ?v d->8 2«amw{c«h 

3>t°^L-^oDX^U->coJ:-5^*lfg-lr$)^o f^.xyKXi7'J->8 2te 
, ZL—tffiix? U->8 0 ^tlSM('^M-r^Ci:T'ltfg^3 >trrL-^ge8 

^ (-r^^^, ^^^a^ f 1 6 \zmmhtc¥-m.f£ ^v^m.\ o^commx 



(33) HS3 0 8 5 4 8 1 

[0 0 6 4] 

2i ®#8 5 ^tSutt, n— wx^U — >{c r?|<j rjg<j 

DAH 1f^e»^A^S-&SSip©^— F^l^t^ttbTW 
<5o X^U->{C5t^^m<X^-r^X-^#^A^^CDft^(DA^ ; &- 

/^Jl/®^ y f A*SCf>f 7 7l/-f 7 ^ U — >££XWr>bJ;V>. co^ft 
X^U — > (0 1 <DX? U->1 2 <h|WJHI) tt2jc#3gOttiS57>r — KAy^*© 

[0 0 6 5] 

7^t©J;5^ttg7^- KAy H 0iJ*-k£> 0 8 a 



(34) HI 3 0 8 5 4 8 1 

->8 2 KMnfc*f£fcte7^-f 8 7 CDJ;-5^i#FUfc#5#:^^LTM^7 
4 - F My ^ £ flsgfc-T 3 £ £: tfi-C # 2> o 
[0 0 6 6] 

JlllJS*m (IS?£#\ ifA^). (D&'olZ 1 ^^tttliccDX^U >#£&«flgj£3B* . 
8 611 ffit7^fal-^, f^3<;P7?faI-^, ^OftH^ y^/* y H 

^(Dmmmmtmmiz, m^nm^m^-^x. ^y^^u->0z«ii: 

[0 0 6 7] 

«x— • tf j&* ^ y 3^gB (CMtlT V> § t % \Z <D^iH ^TS^f^ & 
SOT. dO&ajKcfct), »!«7>r-KAy^tt^^y^A^SB»cj5Stt!lx 

f©j:^^^D7"Dt7it «x-if &«a*&aj £ n& v ^ # iz y z ^ a 

[0 0 6 8] 



(35) H13 0 8 5 4 8 1 

< .©sfc * 37 -r -jo y 2 3- zl x- * «m £ fL— if k ttj ^j-r & cd \z&m t & Z. £ 



